The aim of this study was to determine slaughter and carcass traits of geese with different feather colour and gender. The study was conducted with Turkish geese in free-range production conditions in Kars, Turkey. A total of 282 geese (251 females, 31 males) were grouped by feather colour as black (n=49), white (n=77), black pied (n=127), and brown and brown tawny (n=29). Geese were weighed before slaughter and then the slaughter and carcass traits were determined. Data were subjected to one-way ANOVA, and post-hoc Tukey HSD test was applied to compare feather-colour means and the independent sample t-test was used to compare gender means. Feather colour did not influence (p>0.05) slaughter and carcass traits, except for hot carcass, feather and heart percentages (p<0.05). Males showed statistically higher feet (p<0.001), heart (p<0.01), liver (p<0.05) and gizzard (p<0.01) weights compared with females, as well as significantly higher (p<0.05) feet, heart, liver and gizzard yields. In conclusion, feather colour did not influence the evaluated slaughter and carcass characteristics of geese reared under semi-intensive conditions in the province of Kars, Turkey, and higher feet, heart, liver and gizzard weights and yields were obtained in males than in females.
INTRODUCTION
Turkish commercial poultry production is based, a very large extent, on hybrid broiler production. As to the production of other poultry, turkeys are more prevalent than geese in Turkey (Tuik, 2016) . Globally, however, Turkey has an important goose flock. It is the 13 th country in the number of geese, accounting for 0.28% of the world's geese flock (Fao, 2014) . In addition, geese represent 0.12% of Turkey's total number of poultry. The province of Kars is the main region of intensive goose production in Turkey. According to the data of the year 2016, about 30% of Turkey's goose flocks are reared in that province (Tuik, 2016) .
Kars and its surroundings have suitable climate and natural pasture conditions for goose breeding. These advantageous conditions are utilized in a highly efficient manner by smallholder farms, which considerably reduced production costs (Kırmızıbayrak, 2001; 2002; Demir et al., 2013) . In addition to meeting their own nutritional needs, smallholder farms that produce geese provide additional income for households with the sales of goose meat, edible organs, and feathers (Kırmızıbayrak, 2001; Demir et al., 2013; Kırmızıbayrak et al., 2016a) .
Today, there is a growing demand for food products obtained by organic production systems, in particular for organic poultry products. The meat quality of local poultry breeds produced under traditional conditions on commercial farms are highly valued by the consumers Slaughter and Carcass Traits of Geese with Different Feather Colour and Gender (Castellini et al., 2008; Kırmızıbayrak et al., 2011) . Almost all geese in Kars and its surroundings are produced in extensive or semi-extensive conditions, and as close as possible to organic conditions (Kırmızıbayrak et al., 2011) .
This study was carried out to determine the effects of different feather colours and gender on selected slaughter and carcass characteristics of geese reared in semi-intensive conditions in the province of Kars, which is the main goose-producing region of Turkey.
MATERIALS AND METHODS

Location of the study
This study was carried out in October 2015 in the province of Kars, where native Turkish geese are produced. The area where the study was carried out is located at 1751 m altitude, and at the GPS coordinates 40°32'5.4240'' North and 42°59'38.1228'' East. Geese are produced in a pasture area where the Kars stream passes through, and housed in a tent on the same area.
Birds and feeding
This study was carried out with Turkish geese reared on a commercial farm under free-range production conditions. Clinically healthy 8-10 month old 282 geese were used. The geese were grouped into black (n=49), white (n=77), black pied (n=127), and brown and brown tawny (n=29) according to their feather body colour. According to the gender, 251 female and 31 male geese were investigated.
The geese were reared on pastures until slaughter. During the daytime, the geese were grazed freely as a flock on the pasture, and were housed in the tent when returning from the pasture. In addition to the pasture, geese were supplied with soaked barley at 150 g/head. Water was provided to the geese ad libitum.
Slaughter and carcass characteristics
The geese were not allowed to graze and did not receive additional feeding for 12 h before slaughtering, but water continued to be supplied until slaughter. All geese were numbered prior to slaughter and their slaughter weights were measured on a digital scale with a precision of 0.1 g.
The geese were sacrificed by severing their necks. After blood flow ceased, birds were weighed again to calculate blood weight. Carcasses were immersed in water at 60ºC for 5 min, after which the feathers were removed. Feather weight was calculated as by weighing the carcasses after feathers were removed. Head and feet were removed and weighed separetely. Internal organs were removed and hot carcass, heart, liver, gizzard and intestine weights were measured. Carcass yield, and blood, feather, head, feet, liver, heart, gizzard, intestines and abdominal fat relative weights are calculated as a percentage of live weight at slaughter.
Statistical analysis
Slaughter and carcass data were subjected to oneway analysis of variance. Mean results of feather colour groups were compared by post-hoc Tukey HSD test, and gender results by the independent sample t-test. Statistical analyses were performed by using the SPSS ® 18.0 software (SPSS Inc., Chicago, IL, USA) program. The data in the study were given as mean (X) ± standard error of mean (SX).
RESULTS
The mean ± SX of the evaluated slaughter and carcass characteristics, according to feather colour and gender is given in Table 1 , and yield values relative to slaughter weight (percentages) are shown in Table 2 .
Slaughter weights of 3786.31 ± 46.01, 3732.43 ± 33.85, 3759.89 ± 23.97, 3797.28 ± 51.00 g were determined for black, white, black pied and brown/ brown tawny groups, respectively (p=0.659). No statistically significant slaughter and carcass weight differences were detected among the different feather colour groups (p>0.05).
Goose gender influenced some carcass characteristics. The weights of the feet (p<0.001), heart (p<0.01), liver (p<0.05) and gizzard (p<0.01) of the male geese were statistically higher compared to those of females (Table 1) .
Hot carcass yield, feather yield and heart yield were significantly different (p<0.05) among feather colour groups. Statistically higher feet (p<0.01), heart (p<0.05), liver (p<0.05) and gizzard (p<0.05) yields were also determined in male than in female geese (Table 2) .
DISCUSSION
In the present study, the overall average slaughter weight was 3760 g, with average values of 3823 g in males and 3753 g in females. These findings are closely similar with a previous study with geese conducted in the province of Kars (Kırmızıbayrak et al., 2011) , which reported average slaughter weights of 3572 g at 6-8 : The difference between values with different letters on the same line is significant at the p value. X ± SX: mean ± standard error of the mean.
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months of age and 3887 g at 18-20 months of age, and of 3799 g in males and 3649 g in females. Kırmızıbayrak (2002) , Tilki et al. (2004) , Tilki et al. (2005) , and Saatci et al. (2009) reported slaughter and carcass weight statistical differences between male and female geese in studies carried out in the Kars region. On the other hand, in subsequent studies, Kırmızıbayrak et al. (2011) and Saatci et al. (2011) did not find statistically significant differences in slaughter and carcass weights between male and female geese, as also observed in the present study. These differences among studies may be attributed to age at slaughter, genotype, and feeding practices.
The gender differences in feet, heart, liver and gizzard weights determined in the present study are also closely similar with those reported by Tilki et al. (2004) on feet, heart and liver weights, by Kırmızıbayrak et al. (2011) on blood and gizzard weights, and by Sarıca et al. (2015) on feet and heart weights when comparing male and female geese.
In the study of Saatci et al. (2009) , the effect of different feather colours of geese on slaughter, head and feet weights was statistically significant, whereas blood, liver, and hot carcass, and cold carcass weights were not statistically influenced by feather colour. In a similar study, a significant effect of feather colour on abdominal fat weight was reported (Sarıca et al., 2015) . In another study, goose feather colour had no effect on slaughter and carcass characteristics; however, statistically significant differences in the weights of carcass parts, such as breast, back and wing was detected (Yakan et al., 2012) . In the present study, slaughter and carcass characteristics were not affected by feather colours. These findings were different those reported Saatci et al. (2009) and Sarıca et al. (2015) , but are consistent with the results of Yakan et al. (2012) . Again, these differences may be due to bird age, genotype, and management practices among studies.
In geese, feather yield increase as body size increases (Kırmızıbayrak et al., 2016b) . According to Saatci (2008) , feather yield is positively correlated with live weight. Several authors (Tilki et al., 2005; Çelik & Bozkurt, 2009; Kırmızıbayrak et al., 2011; Saatci et al., 2011; Kırmızıbayrak et al., 2016b) reported that average goose feather weight in Turkey was 164-638 g. In the study carried out in Kars province by Saatci (2008) , feather colour influenced feather weight, with the highest average feather yield obtained in black and yellow feathered geese, while the lowest average feather yield was measured in white feathered geese. Sarıca et al. (2015) , evaluating geese in the Yozgat province, Turkey, did not find any effect of feather colour on feather weight. In this study, although there was no statistical influence of feather colour (p>0.05) on feather weight, the lowest feather weight value was determined was in black-feathered geese, while white-feathered geese had the highest value.
In the present study, statistically significant (p<0.05) differences in hot carcass, feather and heart percentages in live weight among feather colour groups were determined, as well as in feet, heart, liver and gizzard yields between males and females (p<0.05). Sarıca et al. (2015) , in a study conducted with geese of different feather colours, found significant feather, feet, and abdominal fat percentages differences among groups. Kırmızıbayrak et al. (2011) reported the influenced of gender on goose feet and gizzard yields. The findings obtained in the present study are consistent with these studies.
In conclusion, the results showed that feather colour did not influence the evaluated slaughter and carcass characteristics of geese reared under semi-intensive conditions in the province of Kars, Turkey, except for hot carcass, feather ratio and heart yields. In addition, higher feet, heart, liver and gizzard weights and yields were obtained in male compared with female geese.
